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[57] ABSTRACT 
An engaging mechanism of a stepped guide groove 
having an inner narrow groove portion and an outer 
wide groove portion and a roller which is provided 
with an outer larger diameter portion which is ?tted in 
the outer wide groove portion and an inner small diame 
ter portion which is fitted in the inner groove portion 
with a clearance therebetween so as not to come into 
contact with the wall surface of the inner narrow 
groove portion. 

14 Claims, 3 Drawing Sheets 
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ENGAGING MECHANISM OF ROLLER AND 
GUIDE GROOVE IN OPTICAL ELEMENT 

BACKGFROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an engaging mecha 

nism of a roller and/a guide groove in which the roller 
is movably ?tted in an optical element, such as a lens 
barrel. 

2. DESCRIPTION OF THE RELATED ART 
For example, a zoom lens barrel has a variable power 

lens group (movable member) which is movable in an 
optical axis direction and a rotatable cam ring (guide 
ring) having a cam groove (guide groove). The variable 
power lens group has a roller which is engaged by the 
cam groove of the cam ring. When the cam ring is 
rotated, the variable power lens group is moved in the 
optical axis direction along the cam pro?le of the cam 
groove to effect the zooming operation. 
FIGS. 5 and 6 show a known engaging mechanism of 

a guide groove 12 formed in a guide ring 11 and a roller 
!4 which is secured to a movable member 13 to be en 
gaged in the guide groove 12. The guide groove 12 has 
a width which is slightly larger than the outer diameter 
of the roller 14 to minimize a clearance therebetween. 
The guide ring 11 is usually coated at its inner surface 

with an anti-re?ective coating (a matte paint) 15 which 
prevents the internal re?ection after the guide groove 
12 is formed. The anti-re?ective coating 15 which has a 
certain ?lm thickness partially spreads over the wall 
surface of the guide groove 12, as shown in FIG. 5 in 
which the thickness of the coating 15 is exaggerated. 
The roller 14 is inserted in the guide groove 12 which is 
partially coated with the anti-re?ective coating 15 and 
comes into contact with the coated wall surface of the 
guide groove 12. 
However, the coating layer 15 reduces the width of 

the guide groove 12, resulting in no smooth slide move 
ment of the roller 14 in the guide groove 12. To prevent 
this, a larger clearance must be provided between the 
roller 14 and the guide groove 12. Furthermore, since 
the anti-re?ective coating 15 is usually not lubricative, 
the application _of the anti-reflective coating onto the 
inner wall surface of the guide groove 12 is not prefera 
ble. The anti-re?ective coating 15 stuck to the inner 
wall surface of the guide groove 12 may be scraped by 
the roller 14 during the slide contact of the roller 14 
with the inner wall surface of the guide groove 12. 
However, there is a large possibility that the necessary‘ 
anti-reflective coating 15 applied onto the inner surface 
of the guide ring 11 is partially stripped off together 
with the anti-reflective coating 15 stuck to the inner 
wall surface of the guide groove 12 especially in the 
vicinity of the guide groove 12 when the anti-re?ective 
coating 15 of the guide groove 12 is scraped or stripped. 
This results in a deteriorated anti-re?ective effect. To 
prevent the inner wall surface of the guide groove 12 
from being coated with an undesirable anti~reflective 
coating, upon coating the inner surface of the guide ring 
11, it is possible to use a predetermined shape of mask 
which covers the guide groove 12. This is expensive 
however. 

In addition to the foregoing, if the inner surface of the 
guide ring 11 and the wall surface of the guide groove 
12 are subject to an anti-re?ective surface treatment, the 
wall surface of the guide groove 12 becomes shiny as a 
result of a repeated slide contact of the roller 14 with 
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2 
the wall surface of the guide groove 12, thus resulting in 
a decreased anti-reflective effect. 
The above discussion can be equally applied to a 

linear guide groove and to an immovable guide ring. 

SUMMARY OF THE INVENTION 

The primary object of the present invention is to 
provide an engaging mechanism of a roller and a guide 
groove in which the roller is movably ?tted, wherein no 
strip of the anti-re?ective coating applied to the inner 
surface of the guide ring occurs in the vicinity of the 
guide groove when the roller is inserted in the guide 
groove. 
Another object of the present invention is to provide 

an engaging mechanism of a roller and a guide groove 
in which the roller is movably ?tted, such that no mask 
to cover the guide groove is necessary upon coating the 
inner surface of the guide ring with an anti~re?ective 
coating. 
According to the solution of the present invention to 

the above mentioned drawbacks, the roller does not 
come into contact with the guide groove at the inner 
portion thereof. 
To achieve the objects mentioned above, in an engag 

ing mechanism in an optical device having an optical 
element which has a guide groove and a roller which is 
movably ?tted in the guide groove, according to the 
present invention, the guide groove is a stepped guide 
groove having an inner narrow groove portion and an 
outer wide groove portion, and the roller is provided 
with an outer larger diameter portion which is ?tted in 
the outer wide groove portion of the stepped guide 
groove and an inner small diameter portion which is 
?tted in the inner narrow groove portion of the stepped 
guide groove with a clearance therebetween so as not to 
come into contact with the wall surface of the inner 
narrow groove portion. 

In an engaging mechanism of a roller and a guide 
groove in which the roller is movably ?tted, as con 
structed above, since the roller does not come into 
contact with the wall surface of the inner narrow 
groove portion of the stepped guide groove due to the 
clearance therebetween, even if the anti-re?ective coat 
ing applied to the inner surface of the guide ring par 
tially spreads over the side wall surfaces of the inner 
narrow groove portion of the guide groove, there is no 
possibility that the. roller cannot smoothly slide in the 
guide groove. Likewise there is not possibility of strip 
ping or scraping of the anti-re?ective coating applied to 
the inner surface of the guide ring. Furthermore, the 
inner side wall surface of the stepped guide groove does 
not become shiny, and no internal re?ection resykts 
thereby. In addition, no mask is required during coating 
of the inner surface of the guide ring with an anti-re?ec 
tive coating, since even if the anti-reflective coating is 
partially applied to the side surfaces of the narrow 
groove portion of the stepped guide groove, no prob 
lem is raised thereby. Furthermore, since the side walls 
of the wide groove portion of the stepped guide groove 
is not coated with the anti-reflective coating, the engag 
ing portion between the roller and the wide groove 
portion is free from theabove mentioned drawbacks of 
the prior art. 
The optical element having the stepped guide groove 

can be either an annular member or a plate member. 
The guide groove can be either a linear movement 
guide groove or a non-linear groove (cam groove). 
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It is possible to provide a second annular member 
which has a guide groove in which the larger diameter 
portion of the roller can be ?tted. 
According to another aspect of the present invention, 

there is provided a lens barrel guiding apparatus having 
a lens barrel guide ring which has a guide groove and a 
movable member which is movable relative to the guide 
ring and which has a roller which is ?tted in the guide 
groove, wherein the guide groove of the guide ring is a 
stepped guide groove having an inner narrow groove 
portion and an outer wide groove portion, the roller 
being provided with an outer larger diameter portion 
which is ?tted in the outer wide groove portion of the 
stepped guide groove and an inner small diameter por 
tion which is ?tted in the inner narrow groove portion 
of the stepped guide groove with a clearance therebe 
tween so as not to come into contact with the wall 
surface of the inner narrow groove portion. 
The present disclosure relates to subject matter con 

tained in Japanese utility model application No. 
1447763 (?led on Dec. 25, l989) which is expressly 
incorporated herein by reference in its entirety. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will be described below in detail with 

reference to the accompanYing drawings, in which: 
FIG. 1 is a sectional view of a guide ring having a 

guide groove according to a ?rst embodiment of the 
present invention; 
FIG. 2 is a sectional view of a guide ring and a roller 

of a movable member which is ?tted in a guide groove 
of the guide ring, according to a ?rst embodiment of the 
present invention; 
FIG. 3 is a sectional view similar to FIG. 2, accord 

ing to a second embodiment of the present invention; 
FIG. 4 is a plan view of FIG. 3; 
FIG. 5 is a sectional view of a known guide ring 

having a guide groove; and, 
FIG. 6 is a sectional view of a known engaging‘mech 

anism of a guide ring and a roller of a movable member 
which is ?tted in a guide groove of the guide ring. _ 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 
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In FIGS. 1 and 2 which show a ?rst embodiment of 45 
the present invention, elements corresponding to those 
shown in FIGS. 5 and 6 mentioned above are desig 
nated with the same reference numerals. Y 
The guide ring 11 as an optical element has a stepped 

guide groove 20 (e. g. non-linear cam groove) consisting 
of an inner narrow portion 20a and an outer wider 
portion 20b connected thereto. The inner narrow por 
tion 20a and the outer wider portion 20b can be formed 
at one time by a stepped cutter (not shown). 
The movable member 13 has an annular roller 22 

which is rotatably supported thereto by a stepped ma 
chine screw 21. The roller 22 has an inner smaller diam 
eter portion 220 corresponding to the narrow portion 
200 and an outer large diameter portion 22b corre 
sponding to the wider portion 20b. The diameter of the 
large diameter portion 22b is such that it can smoothly 
slide in the corresponding wider groove portion 2012 but 
minimize a clearance between the large diameter por 
tion 22b and the wider groove portion 2%. On the other 
hand, the diameter of the smaller diameter portion 220 
is larger than the width of the narrow groove portion 
200 to provide a large clearance c therebetween, so that 
the smaller diameter portion 220 does not come into 
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contact with the inner wall surface of the narrow 
groove portion 200 during the movement of the roller 
22 in the guide groove 20. The movable member 13 is 
guided by a guide mechanism (not shown) to move only 
in the'optical axis direction (i.e. the axial direction of the 
guide ring 11). The guide ring 11 can be for example 
rotated. 

In the engaging mechanism as constructed above, 
when a relative movement between the guide ring 11 
and the movable member 13 takes place, the outer 
larger diameter portion 22b of the roller 22 comes into 
slide contact with the side walls of the outer wide 
groove portion 20b. To the contrary, the inner small 
diameter portion 220 of the roller 22 does not come into 
contact with the side walls of the inner narrow groove 
portion 200 due to the clearance c therebetween. Ac 
cordingly, even if the anti-re?ective coating 15 which is 
applied to the inner surface of the guide ring 11 partially 
spreads over the side wall surfaces of the inner narrow 
groove portion 200 of the guide groove 20, there is no 
possibility that for example, the roller 22 can not 
smoothly slide in the guide groove 20 or that the anti 
re?ective coating 15 applied to the inner surface of the 
guide ring 11 is stripped or scraped. Furthermore, once 
there is no sliding contact of the roller 22 (small diame 
ter portion 220) with the narrow groove portion 200 the 
wall surfaces of the stepped guide groove 20 (narrow 
portion 20a) do not become shiny, thus resulting in no 
internal re?ective thereby. The clearance c is larger 
than the thickness of the anti~reflective coating 15. 
These dimensions can be learned ‘for example through 
experience. 
FIGS. 3 and 4 show a second embodiment of the 

present invention. In this embodiment, the stepped 
guide groove 20 of the guide ring 11 is a linear groove 
extending in a direction parallel with the axis of the ring 
11. Also, the provision is made to a cam ring 17 in 
which the guide ring 11 is ?tted. The cam ring 17 has a 
cam groove 18 in which the front end (upper end) of the 
large diameter portion 22b of the roller 22 is ?tted. The 
width of the cam groove 18 is identical to that of the 
wide groove portion 20b of the stepped guide groove 20 
of the guide ring 11. The direction of the movement of 
the movable member 13 is restricted by the stepped 
guide groove 20, so that when the cam ring 17 rotates 
relative to the guide ring 11, the movable member 13 
can move in the optical axis direction in accordance 
with the cam pro?le of the cam groove 18. The other 
construction of the second embodiment is substantially 
the same as that of the ?rst embodiment. The elements 
of the second embodiment corresponding to those in the 
?rst embodiment are designated with the same refer 
ence numerals as those in the ?rst embodiment. 
The engaging mechanism in the second embodiment 

operates similar to the ?rst embodiment. 
Although the roller 22 is set to the movable member 

13 by the separate stepped machine screws 21 in the 
illustrated embodiments mentioned above, the roller 
can be formed integrally with the stepped machine 
screw 21. 
The term “roller" referred to in the present applica 

tion includes not only a rotatable roller but also a non 
rotatable roller. 
We claim: 
1. In an optical device having an optical element 

which has a guide groove and a roller which is movably 
?tted in the guide groove, wherein the provision is 
made to an engaging mechanism of the roller and the 
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guide groove in which said guide groove is a stepped 
guide groove having an inner narrow groove portion 
and an outer wide groove portion, said roller being 
provided with an outer larger diameter portion which is 
?tted in the outer wide groove portion of the stepped 
guide groove and an inner small diameter portion which 
is ?tted in the inner narrow groove portion of the 
stepped guide groove with a clearance therebetween so 
as not to come into contact with the wall surface of the 
inner narrow groove portion. 

2. An engaging mechanism according to claim 1, 
wherein said optical element is coated at its inner sur 
face with an anti-re?ective coating. 

3. An engaging mechanism according to claim 2, 
wherein the clearance between the inner small diameter 
portion of said roller and said inner narrow groove 
portion of the stepped guide groove is larger than the 
thickness of said anti-re?ective coating applied to said 
inner surface of said optical element. 

4. An engaging mechanism according to claim 3, 
wherein said optical element is a ?rst annular member. 

5. An engaging mechanism according to claim 4, 
further comprising a second annular member which 
surrounds said ?rst annular member to relatively rotate. 

6. An engaging mechanism according to claim 5, 
wherein said second annular member is provided with a 
guide groove which has a pro?le different from that of 
the stepped guide groove of said ?rst annular member. 

7. An engaging mechanism according to claim 6, 
wherien said outer larger diameter portion of said roller 
is ?tted in both said outer wide groove portion of said 
stepped groove of said ?rst annular member and said 
guide groove of said second annular member. 

8. An engaging mechanism according to claim 7, 
wherein the stepped guide groove of said ?rst annular 
member is a linear groove extending in a direction par 
allel with the axis of the ?rst annular member and said 
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6 
guide groove of the second annular member is a non-lin 
ear cam groove. 

9. An engaging mechanism according to claim 8, 
further comprising a movable member which is mov 
able in the axial direction in accordance with said linear 
guide groove of said ?rst annular member, said roller 
being secured to said movable member. 

10. An engaging mechanism according to claim 9, 
wherein said roller is a rotatable roller. 

11. A lens barrel guiding apparatus having a lens 
barrel guide ring which'has a guide groove and a mov 
able member which is movable relative to the guide ring 
and which has a roller which is ?tted in the guide 
groove, wherein said guide groove of the guide ring is 
a stepped guide groove having an inner narrow groove 
portion and an outer wide groove portion, said roller 
being provided with an outer larger diameter portion 
which is ?tted in the outer wide groove portion of the 
stepped guide groove and an inner small diameter por 
tion which is ?tted in the inner narrow groove portion 
of the stepped guide groove with a clearance therebe 
tween so as not to come into contact with the wall 
surface of the inner narrow groove portion. 

12. A lens barrel guiding apparatus according to 
claim 11, further comprising a cam ring which sur 
rounds said guide ring to relatively rotate, said cam ring 
being provided with a cam groove having a cam pro?le 
different from a pro?le of said stepped guide groove of 
said guide ring. 

13. A lens barrel guiding apparatus according to 
claim 12, wherein said outer larger diameter portion of 
said roller is ?tted also in said cam groove of said cam 
ring. 

14. A lens barrel guiding apparatus according to 
claim 13, wherein said stepped guide groove of said 
guide ring is a linear groove extending in a direction 
parallel with the axis thereof. 

t ? # i t 
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